Novel C-Raf phosphorylation sites: serine 296 and 301 participate in Raf regulation.
The C-Raf kinase is regulated by numerous phosphorylation steps. To quantify the most prominent phosphorylation sites of C-Raf, we performed mass spectrometry analysis of wild-type C-Raf and the constitutively active C-Raf mutant C-Raf-Y340D/Y341D. We confirmed phosphorylation of most of the sites reported in the literature with the exception that we did not detect phosphorylation of threonine 268/269 (autophosphorylation sites) and threonine 491/serine 494 (kinase activation loop). Importantly, we detected novel phosphorylation sites at the positions of serine 296 and 301. The degree of phosphorylation in these positions depends on the level of activation of C-Raf. Furthermore, we show here, using point mutant forms of C-Raf kinases with serine to alanine and serine to aspartic acid substitution, that serines 296 and 301 contribute to negative regulation of C-Raf.